Background Prior studies have reached contradictory conclusions concerning whether binge eating disorder (BED) is associated with greater psychopathology in extremely obese patients who seek bariatric surgery. This study used the Structured Clinical Interview for DSM-IV Diagnoses (SCID) to compare rates of axis I psychopathology in surgery candidates who were determined to have BED or to be currently free of eating disorders. The relationship of BED to other psychosocial functioning and weight loss goals also was examined.
Bariatric surgery candidates with binge eating disorder (BED) would appear to be at the greatest risk of co-morbid psychiatric conditions [7] . BED is characterized by the consumption of an objectively large amount of food in a discrete period of time (i.e., 2 h), with an accompanying sense of loss of control over eating and subsequent distress [8, 9] . Studies of both community [10, 11] and clinical samples [12] [13] [14] have reported greater psychopathologyincluding depression, anxiety, and substance abuse-in persons with BED than in those without this condition. By contrast, this finding has not been consistently observed in studies of severely obese patients with BED, including those seeking bariatric surgery [3, 15, 16] . The contradictory studies, however, included 20 or fewer patients with BED, thus, limiting power to detect differences between patient groups.
The present study was designed to improve estimates of psychopathology in bariatric surgery patients with BED by examining a larger sample of these patients and by using structured clinical interviews to determine both the presence of binge eating and axis I psychopathology. Previous studies frequently used self-report measures to assess one or both of these dimensions [3, [17] [18] [19] [20] . Use of the Questionnaire on Eating and Weight Patterns (QEWP) [21] , for example, appears to overestimate the prevalence of BED [22] , while the use alone of instruments such as the Beck Depression Inventory (BDI-II) [23] is not sufficient to diagnose major depression [24] . In the present study, we first used the Eating Disorder Examination [25] , a clinicianadministered interview, to establish the presence or absence of BED. A Structured Clinical Interview for DSM-IV [8] Diagnoses (SCID) [26] was then conducted to assess axis I disorders. In addition to having greater psychopathology, we predicted that patients with BED, compared to those without, would have higher rates of physical and sexual abuse [27] , lower self-esteem, happiness and weight satisfaction [28] , and more unrealistic weight loss goals [29] . 2 in the presence of co-morbid conditions) and complete several pre-operative evaluations, including a behavioral assessment. Participants complete the BDI-II [23] and the Weight and Lifestyle Inventory (WALI) [30] , at the time of the behavioral assessment, which is conducted by mental health professionals (i.e., doctoral level psychologists and a master's level psychiatric nurse) at the Center for Weight and Eating Disorders. The WALI assesses weight and dieting histories, eating and activity habits, and psychosocial status. This instrument includes the QEWP [21] , which screens for BED and other eating disorders. This study was approved by the Institutional Review Board of the University of Pennsylvania and was conducted in accordance with the Declaration of Helsinki.
Procedures
After completing the behavioral assessment, mental health professionals (i.e., clinicians) summarized their clinical findings for the candidates, answered any questions posed, provided recommendations for adjunctive psychiatric care (as needed), and indicated that they would forward a letter to the referring surgeon, who reviewed the findings of the evaluation. This concluded the behavioral assessment, as it is conducted with all surgical candidates at the Center.
Following the assessment, clinicians informed select patients that the Center was conducting a research study to compare mood, eating habits, and other behaviors in persons with and without BED who sought bariatric surgery. This information was shared with surgery candidates who, based on their responses to the QEWP, appeared either to be free of binge eating or to potentially meet criteria for BED. Candidates were informed that they were under no obligation to participate in the study. However, those who wished to learn more about the investigation were encouraged to speak with a research coordinator. Clinicians did not inform research coordinators of candidates' provisional binge eating status, as determined by the QEWP.
Research coordinators informed potential participants of the nature and requirements of the study, answered any questions, and obtained written informed consent from interested individuals. Participants who consented then completed the Eating Disorder Examination (EDE), which was administered by trained assessors who were masked to clinicians' provisional BED diagnoses. The EDE uses a structured clinical interview to assess participants' eatingrelated attitudes and behaviors and yields diagnoses for the major eating disorders. The EDE has excellent reliability when administered by trained examiners [31] .
In the present study, we were interested principally in assessing the occurrence of objective binge eating episodes. Such episodes refer to eating a large amount of food (as judged by the examiner) during a discrete period of time (i.e., a 2-hour period), with the patients' report of loss of control during the episode [8] . The EDE initially queries respondents about their eating behavior for the previous 28 days, which can be extended to the previous 3-6 months to obtain information needed to diagnose different disorders. Participants in this study were diagnosed with BED if they reported at least one objective binge eating episode per week for the past 3 months, met associated behavioral characteristics (including distress about their eating behavior), and were free of compensatory behaviors associated with bulimia nervosa (i.e., purging or eliminating). These frequency and duration requirements are consistent with the proposed DSM-5 criteria for the diagnosis of BED [32] , and were adopted at the outset of the study based upon recommendations of an eating disorders expert (i.e., Dr. G. Terence Wilson). Studies generally have revealed no significant differences in psychopathology, treatment outcomes, and related variables in persons who engaged in binge eating only once a week versus two or more times weekly, leading experts to recommend that the frequency criterion of once or more per week be used to diagnose BED [33] .
Participants in a non-BED comparison group were selected on the basis of their not reporting any objective binge eating episodes during the previous 3 months and being free of purging and other compensatory behaviors. In addition, these individuals did not report more than one objective overeating episode per week during the previous 3 months. Such episodes, as defined by Fairburn and Cooper [25] , involve consuming an objectively large amount of food but without the experience of loss of control. (An example would be eating a whole pizza and reporting enjoyment of the eating, with no loss of control.) These individuals were considered to be free of a current eating disorder.
After completing the EDE, participants were scheduled for a telephone administration of the SCID to assess axis I disorders, according to DSM-IV-TR [8] criteria. SCIDs were administered by telephone for the convenience of participants. Previous research has suggested that telephone administration of the SCID yields comparable results as face-to-face administration [34] . The SCID is designed to assess whether a particular psychiatric disorder is present currently (i.e., "current") or has ever been present (i.e., "lifetime"). The SCID has excellent reliability and validity [35] . Assessors included a doctoral level psychologist and two bachelor's level research assistants, all of whom were trained and supervised by a psychologist who had extensive experience in administering the SCID. Training included the review of prior video-taped administrations of the SCID as well as the provision of on-going feedback on the results of the telephone-administered SCIDs.
Outcome Measures
Axis I Disorders The primary outcome was the prevalence of current and lifetime axis I disorders, as determined by the SCID. Disorders in partial remission were considered current.
Symptoms of Depression In addition to assessing mood disorders with the SCID, participants completed the BDI-II, which is the most widely used paper-and-pencil measure of depressive symptomatology [23] . Scores range from 0 to 63, with higher scores indicating greater symptoms of depression.
History of Physical and Sexual Abuse Participants responded (yes or no) to two items on the WALI that assessed whether they had ever experienced physical or sexual abuse, respectively. Test-retest agreement on these dichotomized variables was 100% [36] .
Self-Esteem and Weight-Related Satisfaction Self-esteem and satisfaction with weight and shape were assessed by items from the WALI. Self-esteem was measured by two items that assessed patients' overall satisfaction with themselves and their perceived self-esteem compared with that of others. Items were rated on a 1-to-5 scale on which higher scores were more favorable. Three items (which employed 7-point scales) were used to assess participants' satisfaction with their current weight, shape, and appearance. Items ranged from 1 (very dissatisfied) to 7 (very satisfied). Test-retest reliability for the five items from the WALI ranged from 0.69 to 0.83 [36] .
Weight History and Goals Weight history and weight loss goals also were assessed by items from the WALI. Participants were asked to report their (1) age of onset of overweight, (2) highest adult weight, (3) lowest adult weight (not due to illness), and (4) desired weight loss goal following surgery. The test-retest reliability of these items ranged from 0.85 to 0.95, as described previously [36, 37] .
Statistical Analyses
Differences between BED and non-BED groups in the occurrence of current and lifetime axis I disorders were compared using chi-square tests or Fisher's exact test (as were differences in demographic variables, including gender and ethnicity). Analysis of variance was used to compare BED and non-BED participants on all continuously distributed variables. All analyses were conducted using the Statistical Package for the Social Sciences (SPSS) version 16 [38] .
Results

Participants' Characteristics
A total of 195 surgery candidates, whom mental health professionals believed met study inclusion criteria (for BED or non-BED), were referred to the study's research coordinators. Of these 195, 15 elected not to participate further, while the remaining 180 completed the EDE. Of these 180, 62 were determined to have BED, and 89 were determined to be free of a current eating disorder (qualifying them for the non-BED group). The remaining 29 fell in between BED and non-BED status. They either engaged in objective overeating more than once per week (thus excluding them from the "free of current eating disorders" group) or they met some but not all criteria for BED (thus excluding them from the BED group). These 29 participants were not included in the investigation. Of the 155 qualified patients, 44 with BED (67%) and 61 without BED (69%) completed the telephone-administered SCID. These 105 patients are the subject of the subsequent analyses. Table 1 presents demographic characteristics of these participants and shows that there were no significant differences between BED and non-BED participants in weight, BMI, gender, ethnicity, or level of education. There also were no significant differences on any of these variables between applicants who completed the SCID and those who did not. However, those who did not complete the SCID were significantly younger than those who completed the interview [40.1 ± 10.8 vs. 46.2 ± 10.1 years, respectively (p<0.01)]. Table 2 presents differences between BED and non-BED groups in current axis I disorders. A significantly greater percentage of BED than non-BED participants met criteria for a current axis I diagnosis (47.7% vs. 16.5%, p=0.001) (see Fig. 1 ). Moreover, a significantly greater percentage of persons with BED, compared to those without this disorder, had a current mood disorder (27.3% vs. 4.9%, p=0.002) as well as a current anxiety disorder (36.4% vs. 16.4%, p=0.019).
Axis I Disorders
Similar to current diagnoses, a significantly greater percentage of BED than non-BED participants had a lifetime history of any axis I disorder (65.9% vs. 39.3%, p=0.007). More participants with BED, compared to those without, had histories of mood (52.3% vs. 23.0%, p=0.003) and anxiety (36.4% vs. 16.4%, p = 0.019) disorders (see Fig. 2 ).
In examining specific conditions, major depressive disorder and panic disorder without agoraphobia were the two most common current axis I disorders, respectively, in both the BED and non-BED groups (see Table 2 ). These same disorders were also the most commonly identified lifetime axis I disorders, respectively, followed by alcohol abuse disorder.
Depression and History of Sexual Abuse
Participants with BED reported greater symptoms of depression on the BDI-II than did their non-BED counterparts (12.7±7.4 vs. 8.3±6.5, p<0.001). The difference in reported sexual abuse between BED (22.2%) and non-BED (7.1%) approached significance (p=0.06). There were no significant differences between the two groups in reports of physical abuse (16.2% vs. 7.1%, p=0.19).
Self-Esteem and Weight-Related Satisfaction
As shown in Table 3 Table 3 ).
Weight History and Goals
BED and non-BED participants reported similar ages of onset of obesity (12.8±6.6 vs. 12.3±7.2 year) as well as similar highest weights (143.2±25.5 vs. 140.2±32.5 kg) and lowest weights as adults (84.6±23.2 vs. 88.3±21.3 kg, all ps>0.45). As shown in Fig. 2 , both groups reported wishing to lose approximately 55 kg with bariatric surgery, equal to about a 40% reduction in initial weight. This amount of weight loss would reduce their BMIs from approximately 50 to 30 kg/m 2 . There were no significant differences between groups on any of these measures.
Discussion
This study's principal finding was that, among bariatric surgery candidates determined to have BED, over 40% also were diagnosed with a current mood or anxiety disorder. The rates of these disorders were significantly higher in BED than non-BED participants. The most common current condition was major depressive disorder, diagnosed in 27% of patients with BED. BED participants also were significantly more likely than individuals without BED to have a lifetime history of mood and anxiety disorders. Major depression was again the most common mood disorder, whereas the most frequent anxiety disorders were panic disorder (without agoraphobia), post-traumatic stress disorder, social phobia, and specific phobia.
The present findings of increased psychopathology in the presence of BED, obtained using criteria for BED proposed for DSM-5, are consistent with studies of volunteers in community samples [10, 11] as well as of overweight and obese individuals assessed in clinical settings [12] [13] [14] . Our findings also agree with those of Rosenberger et al. [7] , who evaluated axis I disorders in 174 consecutive bariatric surgery candidates. In the 24 patients (13.8%) diagnosed with an eating disorder, 66.7% met criteria for a current axis I diagnosis, compared with only 26.7% of those who were free of an eating disorder. Our results suggest that prior studies that failed to observe greater depression and anxiety in severely obese individuals with BED were either underpowered (potentially because of small sample sizes) or used suboptimal methods (e.g., selfreport questionnaires) to diagnose BED and other psychopathology [3, 15, 16] . Severe obesity (i.e., class III) clearly is associated with a greater risk of major depression and other psychopathology than are lesser degrees of adiposity [39] . The presence of BED, however, appears to be associated with a further increase in this elevated risk.
The present findings do not address the question of whether BED is associated with suboptimal short-or longterm weight loss following bariatric surgery [40, 41] or whether surgery candidates should receive treatment (e.g., cognitive behavioral therapy) prior to surgery to reduce problem eating [42, 43] . These are critical issues that require further study. Our results, however, confirm that BED is a marker of depression, anxiety, and other psychosocial problems [27, 44] . The pre-surgical psychosocial assessment provides mental health professionals an a "Any disorder" refers to the number of participants who had any disorder of the type described. Participants were only counted once for "any disorder," even if they met diagnoses for two or more disorders within a given class, such as "mood disorders"
opportunity to identify and facilitate the treatment of psychiatric conditions in bariatric surgery candidates [45] . The amelioration of patient suffering-from depression, anxiety, and other conditions-is a critical objective in itself, regardless of whether the preoperative amelioration of psychopathology improves the outcome of bariatric surgery [46] . We had expected surgical candidates with BED, compared to those without, to report greater dissatisfaction with their weight, shape, and overall appearance. However, the two groups did not differ significantly on these measures, potentially because of a floor effect. Both groups reported the greatest possible dissatisfaction with their weight and shape, with average scores of 1.1 and 1.3, measured on a scale of 1-7, on which 1 represents very dissatisfied. This finding suggests that all surgery candidates who have a BMI of approximately 50 kg/m 2 are likely to be very dissatisfied with their weight, regardless of their overall psychological functioning. There also were no significant differences between BED and non-BED groups in the amount of weight they desired to lose with surgery. Both groups wished to lose about 55 kg from a starting weight of 140 kg, equal to about a 40% reduction in initial weight. A weight loss of this magnitude only modestly exceeds the 35% mean loss that is produced by Roux-en-Y gastric bypass 18-24 months postoperatively [47, 48] . Both BED and non-BED participants also appeared to realize that they would remain obese after surgery. If they obtained their desired post-surgical losses, both groups were calculated Values shown are means±standard deviations. Higher scores indicate greater happiness/self-esteem. Items 1-2 were measured on a 1 (lowest) to 5 (highest) scale, whereas items 3-5 were assessed on a 1 (lowest) to 7 (highest) scale *p≤0.001, groups are significantly different to have a BMI of 30 kg/m 2 . These data suggest that extremely obese patients who seek gastric bypass surgery have generally reasonable weight loss goals. These goals, however, must be tempered in individuals who seek laparoscopic adjustable banding, which produces a mean loss of approximately 20% of initial weight at 2 years post-surgery [48, 49] . This study's strengths included its use of rigorous measures to identify groups of patients with and without BED, who then completed a SCID. Limitations included the inability to determine whether participants who were diagnosed with BED, but failed to complete the SCID, differed in psychopathology from those who completed the interview. In addition, the investigation may have been vulnerable to participants' selectively underreporting some aspects of their psychiatric status because they were aware that their psychosocial fitness for bariatric surgery was being evaluated. Thus, for example, few participants reported a current substance use disorder. Fabricatore et al. have described the potential for such "impression management" in bariatric surgery candidates [50] . The study also would have been strengthened by examining axis II disorders.
In summary, this study underscores the benefit of assessing BED in patients with extreme obesity who seek bariatric surgery. This disorder can be evaluated in a non-threatening, conversational manner while inquiring about patients' eating habits. The presence of BED would appear to signal the need for more thorough assessment of psychiatric status and the likelihood of a clinically significant mood or anxiety disorder that could be ameliorated with psychiatric care. Weight reduction alone cannot be expected to fully alleviate the suffering associated with mental health disorders.
